The presence of acute respiratory failure accompanying a goiter is an absolute indication for operative treatment, often by emergency mode, as management of choice to save the life. Symptoms of acute respiratory failure can appear either before the operation or in early postoperative period (1) (2) (3) (4) (5) . Acute respiratory failure is a very severe lifethreatening complication of the goiter treatment (6-9).
The purpose of this paper was to present a clinical picture, treatment and prognosis regarding patients who developed acute respiratory failure while treated surgically for a goiter.
MATERIAL AND METHODS
A total of 3810 patients were treated for goiters between 2008 and 2013. Primary operation was closely related to the type of the goiter, extent of the pathology, results of preoperative fine-needle aspiration biopsy of the Symptoms of postoperative acute respiratory failure was recognized in 39 (1%) patients, i.e. against a hemorrhage from the operation site in 31 (79.4%), lymphorrhagia in 1 (2.6%), bilateral paralysis of recurrent laryngeal nerves in 6 (15.4%) and acute circulatoryrespiratory failure in 1 (2.6%) (tab. 1).
RESULTS
A group of 31 patients (26 women and 5 men aged 28-78, mean 60 years) developed symptoms of postoperative hemorrhage accompanied by rapidly increasing respiratory failure, which required immediate revision of the postoperative wound (tab. 2). Time between awakening of the patient and reintervention was 55'-24 h 15' (mean 9 h 23'). The symptoms of increasing dyspnea were accompanied by dysphagia, restlesness and fear. Also, enlargement of the neck circumference was observed. Amount of the operation site drainage between primary operation and reintervention was 60-210 (mean 130) ml.
One female patient (67 years) showed symptoms of massive lymphorrhagia (800 ml/24 h). She had total thyroidectomy before, because of papillary thyroid cancer and lymphadenectomy on the left side. During reoperation after 24 h a damage to thoracic duct was found and duly repaired.
Symptoms of postoperative acute respiratory failure, resulting from bilateral paralysis of recurrent laryngeal nerves, were observed in 6 patients. The reason for operation was recurrent nodular goiter in 3 of them, located mediastinally in 2. In both cases we intervened the third time (two earlier procedures had been performed in other hospitals). Besides, chronic lymphocytic thyroiditis was noted in 2 other patients, and papillary cancer in 1.
Two patients required reoperation immediately after completion of primary procedure and removal of the intubation tube, while 4 were reoperated after 24 hours. These patients developed stridor and a decrease to 82-85% in the level of peripheral blood. During each reoperation we attempted to identify recurrent laryngeal nerves. Reconstruction and closure with sutures of a broken recurrent laryngeal nerve was only performed in 1 patient because both ends of the damaged nerve were found mobile enough and not damaged at a sufficient length.
Tracheostomy was performed in 6 all patients because of choking. The patients received laryngeal treatment at a later time. One patient developed symptoms of acute respiratory failure 2 days after the stumps of both thyroid lobes were radically resected in result of a recurrent goiter. On the next intervention numerous clots were evacuated from the operation and tracheal sites. Also, the patient required a tracheostomy tube. Among the 6 patients, 1 died from myocardial infarction on day 6 postoperatively.
Another patient, aged 29, developed symptoms of acute circulatory-respiratory failure on 18 h after partial resection of both thyroid lobes for toxic nodular goiter. The patient died in several minutes in spite of immediate resuscitation. Post mortem examinations showed focal myocardial hypertrophy with signs of fibrosis, embolism and pulmonary edema.
DISCUSSION
Postoperative acute respiratory failure, being a complication of goiter surgery, is often closely connected with a hemorrhage within the operation site (6) or bilateral paralysis of recurrent laryngeal nerves (7, 10) . The diagnosis is usually based on clinical symptoms like dyspnea accompanied by cyanosis, disturbances of consciousness and symptoms of significant excitation. These symptoms usually do not arise diagnostic problems on account of their intensity. Quick diagnosis and the use of lifesaving procedures are essential.
Specific character of operation on a thyroid gland together with a very narrow postoperative site require careful and delicate management of the tissues, while hemostasis needs to be performed with great accuracy and with as dry operative area as possible. Usually several dozen ml of sanguineous matter is evacuated from the wound. Sometimes, particularly in case of Graves' disease where the flow of blood per minute through thyroid gland is considerably increased, there may be problems with obtaining full hemostasis and much greater risk of postoperative hemorrhage (8, 11) . Greater risk of postoperative hemorrhage must also be expected with recurrent goiters, giant goiters and mediastinal or advanced malignant types (3, 12) .
On the other hand, it should be remembered that postoperative hemorrhage does not always manifest itself in a massive drainage of sanguineous matter from the postoperative wound. Some initial clinical symptoms may consist of progressive feeling of dyspnea, enlargement of the neck circumference, peripheral cyanosis and stridor. The symptoms of acute respiratory failure are caused here by edema of the glottis and laryngeal mucosa in result of venostasis and growing hematoma in the narrow postoperative site (13) .
Additionally, baroreceptor reflexes may lead to circulatory arrest. A risk of developing postoperative hemorrhage requires that the surgeon should prepare the tissues delicately during primary procedure and be very careful when performing hemostasis.
In postoperative period, the patients must necessarily be observed, in particular on days 0 and 1. Monitoring of basic bodily functions, drainage from postoperative site and assessment of the neck circumference must be considered as necessary obligations of the nurses and doctors (11).
Turbulent increase in the symptoms, including those of acute respiratory failure, 334 G. Buła et al. Malacic changes within the trachea caused by giant or malignant goiters can also lead to acute respiratory failure in early postoperative period (19) . Such patients develop a collapse of tracheal walls and constriction of its lumen. In order to prevent such complications, we usually attempt to suture the front tracheal wall to adjacent tissues, which is after all consistent with current standards.
A decision to prolong the intubation can also be a good help. The presence of malacic changes within the trachea may be an indication for its segmental resection or stenting. Sometimes a necessity arises to perform tracheostomy as an emergency action (19, 20) .
We believe, and this opinion is confirmed by other authors (21) , that a risk of developing acute respiratory failure postoperatively should be considered as contraindication for performing an operation in hospitals where no postoperative supervision by both nurses and doctors is available. which accompany postoperative hemorrhages, require very quick decision as to decompressing the postoperative site, undertaking a reoperation and controling the hemostasis /14/. Such situation often requires, even by the patient's bed, cutting the sutures and disrupting the postoperative wound. In our group of 31 patients there were 2 who urgently needed similar treatment. Acute respiratory failure sometimes results from bilateral paralysis of recurrent laryngeal nerves in early postoperative period (7, 9, 15, 16) . The symptoms appear immediately after removal of the intubation tube when vocal folds critically impair the patency of airways while in adduction. Increasing dyspnea develops together with a fall in peripheral blood oxygenation and intensive symptoms of cyanosis. A life-saving procedure consists then of quick reintubation followed by tracheostomy. The patients particularly predisposed to that type of complications are those with recurrent goiters or referred to radical surgical treatment because of malignant goiters. This was confirmed by the patients. As indicated by reports from other authors, the frequency of such complications can be greatly reduced by neuromonitoring (15, 17) .
Obturations or impairment of the airway patency in postoperative period may be a consequence of bleeding into tracheal lumen after tracheostomy or incorrect care of tracheostomy tube in postoperative period (18) .
